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1.0 SUMMARY 

This design note presents a study of the Procedures and Performance Program 
(PPP) effectiveness. The intent of the study is to determine manpov/er time 
savings and the improvements in job performance gained through PPP automated 
techniques. The discussion presents a synopsis of PPP capabilities and identi- 
fies potential users and associated applications, PPP effectiveness, and PPP 
applications to other simulation/training facilities. Appendix A provides a 
detailed description of each PPP capability. 

2.0 INTRODUCTION 

The PPP is an automated procedures recording and crew/vehicle performance 
monitoring system. The heart of the system is an interactive digital com- 
puter program which translates inputs from a man-in-loop simulator into crew 
procedures and performance data outputs. The procedures data may be compared 
with a stored reference, thus providing a difference procedures capability. 
Performance data may be displayed either alphanumerically or graphically and 
may be compared to a set of established criterion, thus providing a perfor- 
mance evaluation capability. Both procedures and performance data are avail- 
able on CRT displays during real-time operations and on CRT displays and 
hardcopy outputs post-run. The data may also be transferred to the Generalized 
Document Processor (GDP) for formal documentation. 

The Continuation of Advanced Crew Procedures Development Techniques (CACPDT), 
Statement of Work (SOW) included a task to study the effectiveness of these 
PPP automated techniques. Since the program has only provided operation sup- 
port to one Shuttle Procedures Simulator (SPS) simulation, the Systems Manage- 
ment 2 (SM2) simulation, much of the study is a subjective analysis. Examples 
of SM2 output data are illustrated in Reference 1, This data was used to 
some extent to verify SM2 procedural activity and vehicle response. This 
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usage provides some substantiation of the analysis presented in this design 
note. 

3.0 DISCUSSIOM 

This design note presents a study of the Procedures and Performance Program 
(PPP) effectiveness. The following paragraphs describe PPP capabilities, and 
identify potential users and associated applications, PPP effectiveness 
v/hen applied to procedures development, mission analysis, training and 
simulator support activities, and possible applications to other simulator/ 
training facilities, 

3.1 Synopsis of Capabilities 

PPP Overview - The PPP is an automated procedures recording and crew/ 
vehicle performance monitoring system presently operating in conjunc- 
tion with the SPS. The system translates SPS crew station inputs and 
program data into crew procedures and crew/vehicle performance data 
outputs. These outputs support the procedures development and verifica- 
tion, systems analysis, mission analysis, flight planning, and crew 
training tasks for Shuttle flight operations by providing (1) an auto- 
mated means of developing/recording crew procedures based on crew 
simulator activities, (2) an automated means of comparing actual (pre- 
sent run) versus reference (past run/verified) procedures during a 

t 

training session, (3) a permanent record of crew/vehicle performance 
data during a run, (4) an automated means of evaluating critical per- 
formance parameters, (5) an automated means of developing training 
scripts by recording instructor action, (6) an automated means of track- 
ing training status data resulting from all training sessions, (7) a 
means of transferring the data to the Generalized Document Processor 
(GDP) for formal documentation and distribution, and (8) an automated 
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means of generatiiuj preliminary procedures data for planning simulator 
usage and establishing initial procedures timelines' from the Space 
Vehicle Dynamic Simulation (SVDS) program, 

The PPP utilizes either a GDC 211 or CDC 243 terminal as the user inter- 
face device for program control and data monitoring. The CDC 211 dis- 
plays alphanumeric procedures and performance data formats and the 
CDC 243, graphical performance data formats. Figure 1 presents the PPP 
hardware and program interfaces with the SPS, GDP, and SVDS systems. 
During a simulation run, procedures and performance data formats are 
available in real-time on the CDC 211 or CDC 243 terminals. During 
simulation holds or post-run, the data may be reconstructed at any 
point in past time. During post-run operations, procedures, perfor- 
mance, and training data formats are available on either terminal, on 
hardcopy outputs, and/or on magnetic tape for transfer to the GDP for 
formal documentation and distribution. Reference 2 describes the 
detailed operations required to use the PPP and details of the data 
outputs available. 

PPP Capabilities Summary - The PPP provides the user with procedures, 
performance, and training data outputs. Each individual display format 
is user definable. This allows different users to construct formats 
applicable to their unique requirements within the limits of the avail- 
able data. The following paragraphs provide a general description of 
these display formats and other PPP capabilities. Appendix A presents 
a detailed description of each. 

Procedures formats provide time tagged data specifying major Shuttle 
mission events (e.g., MECO or Entry Interface), crew station input 
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FIGURE 1 

PPP HARDWARE AND PROGRAM INTERFACES 
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device activities (e.g., switches or hand controllers), crew station 
output responses (e.g,, status lights or talkbacks)', trajectory related 
data (e,g,, station coverage or day/night status), and simulation mal- 
function status, 

Difference procedures formats provide a unique method of data presenta- 
tion and analysis. This capability allows the user to automatically 
compare actual simulator status and crew procedures, during real-time 
operations, against previously stored reference data. The reference 
data is generated from previous simulations and may have been edited 
on the GDP system. Difference procedures present time tagged data 
that verifies proper crew station status for the simulation initial 
configuration, simulation holds, and real-time run operations, and 
verifies user specified procedural and event sequences. The system 
flashes a message to the user when .a difference is detected and a 
listing of these differences is provided for easy tracking. 

Performance data formats provide alphanumeric and/or graphical outputs 
of simulator parameters transferred to the PPP. The system allows the 
user to define formats using any of the parameters transferred. For- 
mats can contain parameters associated with trajectory data, a parti cul 
vehicle system, mission phase data, or any combination the user desires 
The data outputs present the current simulation time value of the para- 
meters displayed. 

Performance evaluation formats provide an automated method of data 
analysis. This capability allows the user to compare selected crew/ 
vehicle performance parameters against a set of established criterion 
data. When the criterion data is exceeded, the deviations are output 
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to the user. Formats can be established for any user defined phase 

* 

of the Shuttle mission and v/hen the criterion defining that phase has 
been satisfied^ the system automatically advances to the next phase's 
format. 

PPP training data provides two types of data, The first is script data 
which is a time sequence listing of the operator's PPP Users Console 
and simulator control console input activities. This data initially 
may be used to generate formal training script documentation, Sub- 
sequently, the data may be used to verify proper operator actions if 
a problem or question arises during a training session, The second 
type of data tracks the status of simulator training activities, These 
formats include crew status by crewman, exercise and time, noncrew 
status (training personnel activities), and total hours of system 
utilization. 

Other PPP capabilities include data reconstruction, GDP transfers, SVDS 
transfers, and a flight display unit for monitoring crew station dis- 
plays. Reconstruction allows a user to access past time data during 
simulation holds and post-run. A cue function is provided to assist 
in accessing the data. GDP transfers allow the user to put PPP data on 
the GDP system; then to edit, finalize, and document the data. The 
finalized GDP procedures data may then be transferred back to the PPP 
as reference data, SVDS transfers allow the user to generate the 
initial procedures timeline for any trajectory from SVDS program 
outputs. The flight display unit allows the user to access the same 
flight displays that are displayed on the crew station CRT's, 
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3.2 Potential Users and Applications 
Identification of Potential Users 

PPP real-time and post-^run output capabilities can supply useful data * 
to various Shuttle program disciplines. The first potential user 
identified was the flight operations discipline. In this area, PPP 
data can support systems analysis, mission analysis, procedures 
development, flight planni?!.;, and training activities. Other potential 
users subsequently identified include Engineering and Development (E&D), 
Data Systems and Analysis (DSA), and simulator support disciplines. In 
these areas, PPP data can support systems analysis, mission analysis, 
and simulator checkout and verification. 

Application of PPP to User Needs 

Figure 2 presents a detail matrix relating PPP capabilities to two 
different potential users needs. The first grouping indicates user 
needs for the flight operations, flight procedures development process 
as defined in Reference 3. The matrix shows the PPP capabilities 
applicable to supporting user needs for each task identified, In 
general, total PPP capabilities are utilized during simulation acti- 
vities. Other tasks are supported by the data output gathered during 
these simulation activities, Similar applications exist for the E&D 
(data outputs were supplied for the E&D Systems Management 1 & 2 
Simulations) and DSA disciplines, but a detailed identification has 
not been performed to date. The second grouping identifies user needs 
for the simulator support discipline, and also indicates the different 
PPP capabilities supporting each task.’ 

The following discussions provide detailed operational flows for three 
of the identified users. 
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FIGURE 2 

APPLICATION OF PPP TO USER NEEDS 
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PPP Procedures P ev elopitietit Oppratlonal Flow 

PPP real-time anti post-run outputs can be utilized <to aid the flight 
techniques and procedures development task, Figure 3 presents an 
operational flow for this activity. Using an abbreviated timeline or 
simplified flight plan, the candidate technique can be flown in a 
simulator by an experienced pilot. During the real-time simulation, 
monitoring PPP real-time data allows the developer to check procedural 
steps against performance data responses. This real-time output pro- 
vides for immediate procedural modifications when required. Following 

the simulation exercise, hardcopy outputs are available for subsequent 

» 

FIGURE 3 

PROCEDURES DEVELOPMENT OPERATIONAL FLOW 
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analysis and modifications, and magnetic tape outputs are available 
for transfer to the GDP, thus generating the initial procedures docu- 
mentation. GOP text edit capabilities provide the capability to 
finalize the procedures for PDF documentation. The finalized PDF data 
may then be transferred back to the simulator as reference procedures 
data. 

PPP Crev/ Training Operational Flow 

Figure 4 presents the PPP operational flow for crew training activities, 
Training instructors, prior to simulation activitie!.,, may automatically 
verify the initial crew station configuration for a training exercise. 
During the exercise, crew station procedures and vehicle responses are 


FIGURE 4 

CREW TRAINING OPERATIONAL FLOW 
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available, Included In the procedures data are malfunction status 
indications which allow the training Instructor indications of crew 
responsiveness to these malfunctions. Comparisons of the procedures 
data may be made against the established reference procedures data. 

These comparisons provide the instructor a quick check on how closely 
the crew is following the reference procedures. Performance evaluation 
data provides another cheek of the quality of the run by comparing 
selected parameters against the preestablished criterion data and dis- 
playing any deviations. Also, any simulator parameter transferred to 
the PPP can be monitored if desired. Finally, the Flight Display 
Monitor allows the instructor to monitor the crew station CRT displays. 
When the Instructor or trainee feels a simulation hold is required to 
discuss the past activities, the instructor has the capability to 
reconstruct the past time data and immediately answer any question v/ith 
substantiating data. The system also automatically tracks the crew 
station status, during a simulation hold, and notifies the instructor 
of any configuration changes. Following completion of the exercise, 
the system provides for immediate display of the reconstructed data to 
support the crew debriefing. Hardcopy outputs are also available for 
subsequent review and discussion. 

PPP Simulation Support Operational Fl ow 

PPP output capabilities are attractVve in the area of simulation sup- 
port. The outputs which provide automated analysis, can speed-up the 
checkout and testing activities while increasing accuracy. Figure 5 
presents the operational flow for the simulation support activity. 

During the presimulation activities, P'PP real-time outputs are monitored 
to verify the simulator is operating within specified tolerances. If 
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FIGURE 5 

SIMULATION SUPPORT OPERATIONAL FLOW 
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the specified tolerances are exceeded, PPP data reconstruction provides 
a time data history to aid in the problem's ‘•olution. After completing 
checkout, the 'initial configuration difference capability is employed 
t'» aid in the establishment of proper crew station configuration. This 
capability is also employed post-exercise to aid in configuring for 
subsequent exercise, If a simulator failure occurs during simulation 
activities, post-exercise reconstruction capabilities provide the same 
time data history to aid in troubleshooting the failure. The data in 
this case allows support personnel to duplicate operations prior to 
the failure v/hen verifying the maintenance performed. 
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3.3 PPP Effectiveness 

PPP output capabilities provide a useful and effective tool when 
applied to the user needs and tasks previously discussed. Proper use 
of this tool can save users time in completing their tasks and supply 
a cotiibi nation of data that v/^ll improve total job performarao. Time 
savings are a direct result of automated techniques applied to time 
consuming tasks such as crew station configuration/verification, pro- 
cedures documentation, performance data analysis, and training status 
documentation. The improvements in job performance result from pro- 
perly identified and v/ell formatted data outputs and from time savings 
which reduce required manpower- 

The effectiveness of PPP capabilities is presented in Figure-6. The 
figure presents a list of PPP capabilities, specifies that capability's 
function and provisions, indicates any previous methods employed, and 
then identifies the effectiveness of the capability. . -The list only 
provides the effectiveness on an individual capability basis and thus 
does not provide a total picture of overall PPP effectiveness. Coupl- 
ing various capabilities further increases PPP effectiveness. This 
can readily be seen in the case of procedures development, crew train- 
ing, and simulator support activities. 

Considering proceduios development, the obvious PPP aid is the pro- 
cedures recording capability. This capability ensures recording of 
all crew station procedural operations on a user defined format. This 
output alone reduces the required typing support, subsequent review 
time, and correction cycle. By coupling procedures recording with 
difference procedures, performance data, and performance evaluation 
data (all time tagged), the iterative process of desk analysis work 
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FIGURE G 

EFFECTIVENESS OF PPP CAPABILITIES 
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and simulator revorification of developed procedures is shortened, 

These same PPP capabilities support nev/ techniques evaluation. In 
this case, real-time PPP outputs provide extensive on-the-spot evalua- 
tions; and post-run outputs provide the initial properly formatted 
procedures and the data necessary to reduce the iterative processes. 

In the case of crew training activities, PPP outputs supply a set of 
data that can increase the training quality. From start to finish of 
a training exercise, PPP data aids the training instructor in ensur- 
ing proper exercise execution. Prior to an exercise, difference pro- 
cedures alloy/ the instructor to quickly eliminate initial crew station 
configuration errors; then through preestablished and random comparisons, 
proper configuration may be checked during the run. Also, during a run, 
sequence difference capabilities provide an automatic check on pre- 
defined sequential operations. Since all data is time tagged, the 
effects of any detected difference can be quickly determined by access- 
ing the appropriate performance and performance evaluation data displays. 
Malfunction indications in the procedures data allow the instructor to 
track malfunction insertion, vehicle response to the malfunction and 
crew reaction to these vehicle responses. Together this data aids the 
instructor in evaluating the quality of an exercise. The trends noted 
through the data can lead the instructor to place the simulator in hold 
to discuss potential problems, reestablish proper configuration or even 
terminate an exercise if it does not appear constructive. After exercise 
completion, the data provides a broad base for crew debriefings and 
exercise evaluation. Access of the data is easy and rapid using PPP 
data reconstruction, and therefore, reduces wasted time waiting for data 
outputs. In total, this data provides a positive training atmosphere 
and wasted runs and negative training can be held to a minimum. 
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Finally, PPP data can aid simulator support personnel in the performance 
of simulator verification and maintenance operations. Procedures data 
provides a record of crew station input/output discrete interaction, 
including reaction time. This data coupled with performance data pro- 
vides an indication of crew station input and vehicle dynamic charac- 
teristics interaction. The total data output provides vital docuaienta- 
tion for simulator hardware and softv/are verification. These same 

* I 

outputs provide firm documentation for analyzing simulator malfunctions, 
and reduce the verbal communication required between simulator user and 
maintenance personnel. Detailed documentation then allows maintenance 
personnel to easily duplicate simulator malfunctions and duplicate pro- 
cedural steps leading to the malfunction during maintenance verification. 

In summary, the PPP can effectively produce manpower savings and improve 
job performance. In the areas of procedures development, crew training 
and simulator support activities, the PPP can improve simulator utiliza- 
tion by removing guess work and reducing the need to rerun simulation 
exercises. 

3,4 Technology Applications to Other Simulator/Training Facilities 

Typically, a man-in-loop simulator is developed to fulfill all or part 
of the following functions: (1) evaluation and improvement of a complex 
systems design, (2) development and refinement of the systems operational 
procedures, and (3) training operators to control the system and react 
to its response characteristics (often in real-time). Fulfillment of 
any of the functions is supported through the acquisition and analysis 
of pertinent data. Often simulator/training facilities apply manual 
methods to monitor, record, and analyze data using post-run lineprinter 
outputs. Then pertinent data, often contained in a large volume of 





columnar outputs is extracted, interpreted, plotted, and analyzed. 

These manual methods arc tidious, prone to error, and time consuming. 

The application of existing PPP automated technology to any man-in-loop 
simulation can reduce time consuming manual operations, This includes 
aerospace, military, and commercial facilities, In the aerospace 
field, requirements for the PPP capabilities have been established for 
the fixed and motion base Shuttle Mission Simulator (SMS) and the Phase 
II SPS, Although no requirements have been established in the other 
areas, similarity of simulation complexes, simulator activities, and 
training requirements indicate applications to military and commercial 
aircraft, marine, and other complex vehicle simulators. Finally pos- 
sibilities may exist for industrial complex simulations such as 
refineries, chemical plants, and nuclear power plants. 

A.O CONCLUSIONS/RECOMMENDATIONS 

Automated PPP capabilities provide an effective tool in support of man-in- 
loop simulation activities. The capabilities can reduce manpower required 
and improve total job performance especially for the potential users 
previously identified. 

Since PPP capabilities can be effective and have application for future man- 
in-loop simulators, it is recommended that: 

(1) Development of new and refinement of existing PPP capabilities 
continue. 

(2) PPP capabilities be utilized v'/hen possible for the remaining SPS 
Phase I simulations. 

(3) PPP capabilities be implemented for all SPS Phase II simulations. 

(4) PPP capabilities be impleniented for SMS fixed and motion base 
simulations. 
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PPP CAPABILITIES DETAILED DtrSCRIPTIOM 

Figures A1 through A19 present detail descriptions of the' various PPP cap- 
abilities. Each figure provides a summary description of the capability, 
the typical simulator control console and PPP user console operations, 
and the available PPP displays and their content. 
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FIGURE A3 
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RECCNTIGURE FOR 
NEXT RUN 


PPP 0I‘i PATlOflS 

'•»»a:s»rsrje (&.=, ' ^?s*r.T<r* «Kr »».• «cir» 

INITIAUEE Pfi' 
I,DISPLAYn2,n,i 

I, RUN 

HON'ITOR PPP DATA DISPLAY AND 
AT USER DISCRETION 
f.OISPLAY^^a.A,! 

I,DISPlAY«^2/r,T 

I.ENDRT 

I,DISPLAY« 3 , 4,1 


I .TERMINATE 


m MARK S 

IfiCLUDL m n;£NCE SEICCTICN 
on APPROPRIATE PERrCRNANCL 
FORMAT 

PPP TO RUN MODE 


HONITCR SUIWARY PROCEUUTrS 
DIFFERENCE 

MONITOR REMAINDER OF RUN 
TERMINATE PPP REAL-TIME 
OPERATIONS 

MONITOR su;;mary procedures 

DIFFERENCE 


END PPP OPERATIONS 


t- 

LU 

It: 

o 

o 

a 

r 

'£ 
*»*» 
•X 
_J 
n. 
<.-0 
r H 

n 

LU 

...J 

{.1 

'■5: 


< 



REFERENCL SUMMARY 
PROCEDURES 
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FIGURE A7 


PPP DETAILED OIFFt-RENGE L ISTING FORMAT; FHTO U1 

THE DETAIIJJ3 DIFFERENCE LISTING PROVIDES A HISTORY OF THE UETC SlFFERENCFS 
(HOLD, PREES’^'.^LISHEl), RAEUOM, AND SEQUENCE) DURING A SIMULATOR RUK. THE LIST- 
ING INDICATES THE TIME, TYPE, AND UP TO THE FIRST THUFE ACTUAL DIIrEPXNCLS FOR 
>m\\ TEST WHERE A DIFFEREiiCE IS DETECTED. IF MORE THAN THREE RIFFEPENCl S ARE 
: DETECTED FOR ONE TEST, THE EXCESS OVER THREE IS NOTED AS AM ADDENDUM (N) 

OTHERS, 

‘"”'”sWCa1% OPEIIATIW^^^^^ r PPP OPbiAffONG j— - pIliARb^ 


UIITIALIZE SIMULATOR 


SIMULATOR TO RUfl MODE 


SIMULATOR TO HOLD MODE 


SIMULATOR MU\Y 

1 ) PF.CORESS KITH 
TRAIiilKG SESSION 

2) TERMINATE TRAIN IN5 
SESSION 

3) TERMINATE THIS RUN 
RECONFIGURE FOR 
NEZT RUN 


ilflTIAUZE PPP 
I,DISPLAY=2,4,I 


MONITOR ALL DESIRED PPP 
REAL-TIME DATA 


I.ENDRT 

I,DISPLAY«3,5,1 


I,OISPLAY=3,l,1 
I,DISPLAY“3,2,1 
I, DISPLAY-3, 3,1 
I, TERMINATE 


INCLUDE FFTERENCi: SELCCTiON 
OR APPROPar;.: PI.OCEOURES 
FORMAT 

PPP TO RUN MODE 


DISCUSS PREVIOUS OR SUB- 
SEQUENT OPERATIONS 
TERMINATE PPP REAL-TIME 
OPERATIONS 

MONITOR DISPLAY OF DETECTED 
DIFFERENCES FCn DATA ANALYSIS 
AND RECONSTRUCT DATA AS REQUIRED 

MONITOR HOLD DIFFERENCES 
MONITOR SWITCH DIFFERENCES 
MONITOR SEQUENCES DIFFERENCES 
END PPP CPEPU^TICNS 



DETAILED DIFFERE.NCE SIWARY 
RQ0OECO2NOC 1 COOOPOCO lOLM RUN 


TYPE 
PRE SEL 


17/CO RANDOM 


17/22 SEQ 

i W 


OIFFERENCE 
ILS-NEEOLcS 
TPHASE-AUTO 
L CRT-3NC 
(!•) OTHERS 
PXS *^0LL-0N 
RCS t?!TCK-ON 
RCS +R0LL-CFF 
RCS +PITCH-OFF 
ALPHA CONTROL 
FLT PATH CONT 
'HYERIC PITCH 
(2) OTHERS 


4 ' 

^DIFFERENCE TEST 
START TIME 


ACTUAL 
12/03/74 FHT 351 


^ DIFFERENCE TYPE 


-DIFFERENCE DETAILS 


op^4;i 






AVAILABLE DISPLAY AND CONTENT TYPICAL SIKULATOR/PPP OPERATIONS 


ORIGINAIi JB 

On, JOGR PI CURE A8 


CACPDT DN NO. 17 

page A-^10 


* tn 

O 

( -I 

i- 
Ct, 

I o' > 

t.) 
:• i/j 
. 111 
K/) o 


^ roKHAr: i mianx 

m-romAiur'Lv.’niJvriiiTAi 
iJiSf'LAY l!P0!l U .IU ULOUISI Of Till: COnPAPI'-'iN 0l‘ SU LCTEI) GIMDl ATOP AND CIU WMAH 
PCIN’ORHANCi: P/IAirri:RS with I.STAINJElirO [i:RrOP(4ANCf; CRm.RIA DA'IA. TllL UJ-SPLAYS 
PROVIDE A Df S fllPTION Of Till PARAIILTEK BEING MOill iURED, US CRITERIA VAUJl , AND 
MS CURRENT VAUIE. WllEil PERI ORMANCr. EXCEEDS THE I STABLISIIM) CRITERIA, Till MAXI- 
MUM AND/OR MH.IMUM VALUE IS DISM AYED. ACTUAL VAi UES MAY RMT ECT ONE-TIME 
OCCURkENCE (SNAP SHOTS) OR MAX/Milii VAEUE EXPIRIENCE DURING THE SIIIUI AIION 


SmU'AlOR DM RATIONS 

Mrfii T~¥riifni.r* r ^ “rT — ^ "''.At"*' 

it,ifiAi.]Zt siH'n.Aio:; 

SIMULATOR TO RUM MODE 


SIMULATOR TO HOLD MODE 


SIMULATOR TO RU.T MODE 


SIMULATOR MAY 

1) PROGRESS WITH 
TRAUIING SESSiOH 

2) TERMIiiATF. TPJJf.TRG 
sESsior; 

3) TEP.;-miATE THIS RUH - 
RECONFIGURE FOR 
NEXT RUfl 


PPP CM PAIIONS 

RFMARkS 

i:;n i7ii?L ppp 
, I.DISPLAYM,! ,1 


, I.RUN 

PPP TO RUN M3DE 

MONITOR PERFORMAflCF EVAl- 

OBSERVE AUT0!'A7IC ADVANCE- 

UAlIO’i DISPLAYS 

CENT TO PROtER M!riI-r<;ASF 


CONDI n ON TO MATCH 
TRAvIECTOPY St,ATE 

l.DISPLAY^4,2,1 

MONITOR END«0."-M!NI -PiLASE 
DATA CURING .■'jlC 

I.REPEAT--GET,0/TS/10 

MONITOR M1NI-?NAG£ DATA AT 
RECONSTPUCl ICN TIME 
OBSERVE AUTOMATIC SEQ'.E'ICE 
TO PROPER MlNl-f rlASE 

I .ENORT 

TERMINATE PPP REAL-TIME 
OPERATIONS 

1, DISPLAY -4, 1,1 

MONITOR END-OF-MINI-PHASE 
DATA 

I, REPEAT-GET, O/OO/S, 5 _ 

MOf.’ITOR MINI-FHASE DATA AT 

RECONSTRUCT ICN TIME 


ADVANCE MINI-friASE DIS-lAY 

5 SECONDS IN THE FUTURE 

I, TERMINATE 

END PPP OPERATION 


DISPLAY TIME 
HR/MIN/SEC 


ENTRY FLIGHT PHASE 
RCAS EOQSN-jul CRlI;PAAM ! J DA 


HOLD 11/07/7S 


'GET 0/15/20 
PARAMETER 

CRITERION 

ACTUAL 

ATT. AT .05G 
ALPHA 

30.H/-3. 

29. 


DANK 


0. 


SIDESLIP 

0.+/-2- 

0. 


MAX G-LOAD 

v2. 

13. 


MAX QDOT 

<100. 

96. 


MAX HEADING 

0. I/-20. 

-7. 

104. 

MAX T'tMP 
R/iN3E NMILlb 

<2300. 

+2C0. ■1370. 

3C7. 


MAX HDOT 

-700. -1-200. 

-608. 

108, 

MAX EMiNG M O.+Z-IDOO. 
MAX BANK ANN 0.+/-120. 

-107. 

71. 


ACTUAL 
rHT/iTl 
GW ■- 

DEVIATIONS 


n. 


84. 


OTHER USER DEFINED 
PERFORMANCE DATA 


DEVIATIONS FROM 
CRITERION VALUES 


/ 

USER DEFINED ' 
PARAMETER LABELS 




'USER DEFINED PERFORMANCE 
CRITERION DATA 


.MAX AND/OR MIN PERFORMANCE 
VALUES EXPERIENCED DURING RUN 




AVAILABLE DISPLAY AND CONTENT ' TYPICAL SIMULATOR/PPP OPEPvATIQNS 
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FIGURE A9 


o 

►■-I 

I* 
>- a. 

•4 It. 

o 

>z 

; j ij I 
MU; 


aafcMrMr,-**' MM’XM./t',' 


FORMAT; FMTGXX/afirxXX 


PPP P LRFORMAN CL fi AYA REC ORDIN G CAPAP .nJTI^ 

THE PlRf ORMANL l)7nA RFCCnAIlNG CAPAfFlLlfY PROVIl'i.S MCLUlUiUNG OF CREW/VDijCLE PER- 
FORMANCE DATA TARAMETERS. FIXED FORMAT ALPUAMiJMERIC DISPLAYS AND DYNAMIC CRAPH- 
ICAl. DISPLAYS ARE AVAILACLF. THE GRAPHICAL FORMATS MAY CONTAIN UP TO THRU: SEPA- 
RATE GRIDS WITH A MAXIMUM OF THREE UEfHHlDi NT VARIABLES PER GRID. THE ALITlAHUfCRIC 
AND- GRAPHICAL FOHMA'lS COfTIENT AND ARRANGEMENT ARE USER DEFINABLE. 


SIMULATOR in'Uinrm 


IliniAUZ^ SIKUlA.yK 
SIMULATOR TO RU‘i MODE 
SIMULATOR TO HOLD MODE 

SIMULATOR TO RUN MODE 


SIMULATOR MAY 

1) PROGRESS WITH 
TRAINING SESSION 

2) TERMINATE TRAINING 
SESSION 

3) TERMINATE THIS RUN 
RECONFIGURE FOR 
NEXT RUN 


PPP OPEi;ATIOMS 

INITIALIZnif 
I, DISPLAYED ,G,1 
I (RUN 


MONITOR PERFORMWICE DATA DISPLAYS 
* (ALPHAfiUMERiC OR GRAPHIC) 

I, REPEATrGET, 0/00/00 


I,DISPLAY=5,4,1 

I.ENDRT 

I,DISPLAY=5,1,1 

I,REPEAT=GET,0/00/0,5 

I.t 

I,GRAPH=4,1.Z 


I .TERMINATE 


RCMAi.KS 


PPP TO RUN MODE 


MONITOR PERFORMANCE DATA FORMAT 
ALPHANUMERIC - AT REPEAT TIME 
GPU\PH1CAL - FROM REPEAT TIME 
TO CURRENT TIME 
MONITOR DIFFERENT PERFOPvMANCE 
DATA DISPLAY AT REPEAT TIME 
MONITOR AUTOMATIC RESYN'C? KCNl- 
ZATION AND CONTINUATION CF 
DATA DISPLAY AT CURRENT TIKE 
TERMINATE PPP REAL-TIME 
OPERATIONS 

MONITOR DISPLAY 511 DATA FOR 
END OF RUN 

MONITOR DISPLAY 511 DATA AT 
. START OF RUN 
ADVANCE 5 SEC AHEAD IN TIME 
MONITOR GRAPHICS DISPLAY 412 
FROM START 10 END 0!" RUN 


^ END PPP OPEFjMICNS 

>»wk , — r, , -M-I- 


DISPLAY TIME 

hr/min/sec 


/ 

t ' / lariis i 

fit » fit ill .'** I . 1. , • IfUi^A 

0/13/:- 

11M;, £:OU.v:; 

CR RANGl ioGlOR. 

D!1 RANOL ?u2/7(M. 

PAliGf 602. 

QRDT 51. 

HUJT -103, 

REL Vtl. 13120, 

G LUAlf 1 . 

G X-AXIS Cl. 

G 3-AVIP, 
lliVI IM- ER -125. 

I CORD 0 
BANK 57.32 
AN3 OF ATT 29. \i 
LATnUDE 0. 

LONGITUO: 1. 


THRU 32 ACTUAL 

RUN n/07/75 miEfl 

L0CL2R ERil 0. 

GLDSIF ERR 0. 

ELV DLfLCT 0. 

B F PEFLCT 0. 

An'nuui 
BANK CMDEO 12. 

MACH NO 11. 

AZl 
ELI 
A72 
EL2 0. 

'■ A/3 0. 

['1.3 0; 

THETAUOT 0. 

PHI DOT 0. 

PSIDOT 0. 


171750, 


0. 

0 . 

0, 


ALT AND CRR/\IIG£ VS DNRANGE 

i- 2 


GFfMlO 



t! ! •S 
COPY 


Sl.M) 1' 


2 3 4 

OUWNRANGC (NM) 

- GiOM'H-L.M.N 1 2 3 4 5 6 7 8 3 0 
vF ;USPLAY--t.,M.N E 


/' \’ 

•IlCirn >CREW/VEHICLE 


0 SOLID LINES REPRESENT 
USER DEFINED DISPLAY 
GRID AND BOUNDARY LIMITS 

e DOTTED TRACE REPRESENTS 
PERFORMANCE PLOT VALUES 


© LIGHT PER COMMAND 
SELECTION AREA 
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l-l'l' •IIIAIJMIIG SCRTin HCCOKD imi __ __ _ 

CAPAinun piurvuVif a pn5^Ai'ii:nila.coHfrof tik. iiih iniiGiofi 
Jlii'IJI TO nil. PPI> AND SIMI.IIATOR PROOim. A llHt SIOUiNClD (JIGPIAY MAY lU 
A(.(:i.G0lD D'Jiano noil) OR POO [•'RUN WHICH COinAJNSi 1) PPP OPCPA'IOR COMMANDO^ 

P) I.HROIirOUS lllPU'fS AND ASSOCIAffT) CRROH Ml .STAOP, 3) SIMlIt A'lOR OPPRAIOR' 
(.unMANDS, AND -1) COOUJ INITIAI. SIMUIAIOR SWUCil CnNl lCURA'I ION DATA. 


1 





.SlMHl Alfii: fiPl NAT JONS 

J’PlU'Pt P.AiJONS 


imilALIZE SIMULATOR 



INITIALIZE PPP 
PPP TO RUN MODE 



SIMUIATE TO RUfI MODE 



PEIUORH TRAIfURG SESSION 

ACCESS VAP.IOJS DISPLAYS TO 

(/) 
» *■ 

^ .. 

MAINTAIN PROGRESS OF 
SIMULATION 

l.DISPLAY-e.l.l 


SUIULATOR TO HOLD MODE 

t ) 
♦ 1 

lU 


.1.1^ 

ft. 

c.> 


ri. 



cu 

cu 

SIMULATOR TO RUN MODE 

MONITOR DESIRED PPP DISPLAY 

rv' 


I , ENORT 

o 



\ * 

SIMULATOR HAY 



1 ) PROGRESS VIITEI 

I.DISPLAY^ 6,1,1 


TRAINING SESSION 


I'l 

2) TERMINATE TRAINING 

I.t 


SESSION 


4.3 



CTV, 

3) TERMINATE THIS RUN - 

I, TERMINATE 

>• 

RECONFIGURE FOR 



NEXT RUN 



RfMARf’O 


OBSrP.vr SCRIPT of PP? /"D 
S1MJL/.TC:’ OPlP/.TOn 
ACHVJTItS 

DISPLAY ;;ys ocgiiis at 

TIME Z'flO, C0M"ATI) AECFS- 
SARY TO AOVAIiCE TO .'.’E..' 
PAGE 

TEPT'IIIIATL PPP REAL TIi:; 
OPERATJO’o 

OBSERVE SCRIPT OF PPP A'.'O 
SIMULATOR OPERATOR 
ACTIVITIES EOS ENTIfE etlT 
PERMA'JEI.T HARDCOPY OF 
TRAlIIHiS SCRIPT AVAIL-'ELE 
AT END or Ru:i 
EfiD PPP OPERATIGTS 


TRA1HUK5 SCRIPT 
ROOOEOOWIQ02C OOOPOOOI 000 


PPP OPEPvATIOHS 


ACTUAL 

BATCH 09/T9/75 FMT6IT- 1 


TIME 

0/00/00 I 
0/00/00 3 
O/Ou/00 ACCEPT 
o/uo/oa 2 
O/.OO/OO M-.^EHT 
0/00/00 ACCEPT 
0 / 00/00 9 
0/00/00 4 
0/00/00 ACCEPT 
0/00/00 [JlSPLAY-2,4,1 
0/00/ DO CLEAR 
O/On/00 RUII 
0/00/03 

0/00/03 PPP ROTARY-LEFT CRT 
0/00/03 


SPS OPERATJ49M 



COMPUTER OPEIUYTE 
930 OH 


77777777777777777777777777777 



PPP Initialization Activities 
Simulator to RUN Mode 

Coded discrete words 
which describe the 
[•^status of all crew 
station switches at 
start of run 


ACTUAL 

nnoi 1 - 4 


RATIDRS 


PPP Operator,, 
acLivities to 
monitor onboard 
displays and PPP 
data displays 


0/00/07 

0/00/07 

0/00/07 

O/OQ/09 


077000', 07030000000700 
COMPUTER HOLD' 


FREEZE KEY-DEPRESS 
I COMPARE 

FREEZE KEY -DEPRESS 


MEACFT T A 

.T. 


0/04/03 

0/01/17 

O/O5/0G 


DISPLAY 0711 F 
ACK 


MEACFl 1 N ■<- 


Simulator 
to HOLD 
Mode 


Simulator 
■nial function 
insertion 

Simulator 
j-malfuncti on 
J deactivated 



i 

i 
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ppp CREW TRAINING STA1US CAITPHUTY 

rORMAT; EKTCPl 


Tllf: CREW TRAINING STAINS CAPARimY PROVlliPS A RECORD 

OE ALE CREW RELATED SIM- 

♦'*« 
1 ’ 
>■“ th 
fit ^ < 

ULATOR UTILIZATION AS E0Ll.(<WS: 1) ALL EXERCISES CllROMOLUGlCALLY, STARTING Wl'ill 
THE MOST RECENT RUN AND PROGRESSING BACN IN TIME, 2) A SUMMARY Oi EACH CREWMAHS 

TRAINING ACTIVITIES LISTED 

BY EXE RUSE, 3) A SUMMARY 

01- EACH CRKl.'S TRAINING 

r tl Cl 
C J 

ACTIVITIES LISTED BY MISSION RP.L; , AND 4) A SUMMARY 

OF EACH crew:.- TRAINING 

‘•1 Ut 

: 1 m 

l*‘l t"!> 

ACTIVITIES LISTING THE NUM 

BER ():• EXERCISES COMPLETED. 

■ 


SIMULATOR OPERATIONS 

1‘PP DPI RATIONS 

fU,MAtL.S 


INITIALIZC SIMULATOR 

ituiiAUZi: n? 
I,DI5PLAY=2,4,1 

OR APPROPRIAtr DISPLAY 



I, RUN 

PPP TO RUN MODE 

Yl 

SIMULATOR TO RU.T MODE 

terminate simulator 

OPER/JIONS 

MONITOR APPROPRIATE DISPLAYS 
I.EMDRT 

TERMINATE PPP REAL-TIME 
OPEPATIOfiS 
INPUT TRAINING DATA 
COMPLETE REQUIRED POST-RUN 
DATA 

035FRVE: LATEST TRAINING 

I,DISPLAY.’7,1 J 
1,DI5PLAY«7,2M 

o 

(.1': 

ijj 


I, DISPLAY-6, 2,1 

( 

INPUT AND ANY PREVIOUS 
DATA 

a* 

o 



IM 

ADVANCE DISPLAY TO OTHER 

Cu 



PAST RUN DATA 

a. 


1,DISPLAY=6,2,2 

OBSERVE: FIRST DISPLAY 

cr. 

• 

PAGE WITH l.D. CODE FOR 

o 



EACH CREWMAN 



I, XXX 

XXX = CREWMAN CODE 



OBSERVE: CREWMAN XXX' S 


■■ 


DAI A 

CO 


I,+ 

ADVANCE DISPLAY TO OTHER 



PAST RUM DATA 

't: 

* 

I, DISPLAYED, 2, 3 

OBSERVE; FIRST OIEPLAY 

o 


PAGE WIIH l.D. CUOE 

IX 



FOR EACH MISSION 

>- 

1^ 


I,YYY 

YYY CREW CODE 

■ 



OBSERVE: PRIMARY CREW 
YYY'S DATA 



I,D1SPLAV«6,2,4 

ADVANCE DISPLA'i PO BACKUP 
CREW YYY'S DATA 
OBSERVE: FIRST DISPLAY 



PAGE WITH l.D. CODE FO.R 
EACH MISSION 




I,ZZZ 

ZZZ = CREW CODE OBSERVE: 




CREW ZZZ'S DATA 



1, TERM I NATE 

END PPP OPERATIONS 
OBTAIN •HARDCOPY OUTPUT 
i'OR DOCUMPNTATIu.N 

1 - 
IJ 

t;: 

C.1 

CJ 

CONTINUED OH NEXT PAGE 


*-3. 

>- 

< 




I 

j AVAILABLE DISPl 

0^^^ J’agb Js 
OF POOR QUALITY 




AVAILABLE DISPLAY AKD CONTENT 


PPP CREH TRAINING STATUS CAPABILITY (CONTIIIUEU) 



CHROtiOLOGICAL HISTORY 






FHTG21 

CREKM 

:ti 

tXERCISf: DL’SCPIPTION 

TIME 

SPA 

L 

702 

EPS MALrii-iCrjONS 

1/10 

HAW 

C 

102 

MODE 1, 11 ABORTS 

0/20^ 

im 

P 




HAW 

C 

102 

MODE I, II ABORTS 

0/20 

ARB 

P 




HAW 

c 

3Q1 

NOMINAL RENDEZVOUS 

4/30 

ARB 

p 




BLN 

H 




MCG 

P 

fe 

C02 

ECS MALFUNCTIONS 

2/4 S 


,^-SIUUl.ATIOH PvUN TIME 
■ OF EXERCISE III HR/llIN 


■DATE OF RUN 
(LATEST FIRST) 


Ml'— 

\ 


EXERCISE NUMBER AND TITLE 
(LATEST EXERCISE OF DAY, FIRST) 


CREVIMEN ID CODE 
(INITIALS) 


CREW POSITION DURING EXERCISE 
C = COMMANDER 
P ^ PILOT 

M = MISSION SPECIALIST 
L - PAYLOAD SPECIALIST 


ORIGINAXi BAGS 13 
PE POOR gUAlM 


ID CODE (INPUT TO SELECT 
CREWMAN'S DATA 


CREWf'lAN SUMMARY 


FMT622 


SELECT CP.EW'IAfI SUMMARY BY INPUTTING 
THE APPROPRIATE NAME CODE 


Tk CODE NAME 
ARB ARBET 


CODE NAME 


CODE NAME 


BEN BEUBOW 
HAW HAWK 
LEW LEWIS 


CREWMAN'S NAME 


CREW SUMMARY 
ARBET 

EXERCISE DESCRIPTION 

POS 

TIME 

cc 

FHT622 

DATE 

102 MODE I, 11 ABORTS 

p 

0/20 

0 

01/23/75 

T02 MODE I, II ABORTS 

p 

0/20 

1 

01/23/75''T 

301 NOMINAL RENDEZVOUS 

p 

4/30 

1, 

_0T/22/75 

4 

/ 

i- 

— X 




DATE OF RUN 


CREW POSITIOf 


COMPLETION CODE 
(1 IF RUN COMPLETED) 


DURING EXERCISE 


EXERCISE NUMBER & TITLE 

(IN NUMERICAL ORDER-LATEST FIRST) 


''SIMULATION RUN TIME 
OF EXERCISE IN HR/MIM 


CONTINUED ON NEXT PAGE 
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1 ‘PP CREvI TRAIfaRG STATUS GATAHILITY (CUMIIRUIU) 

< m m il II II ■■■ I 

ID CODE (IRPU‘1 TO SELECT MIS5IOJ! liH-RnriCATIOi; 

MISSI(^-S DATA) (S*7THiliihT-r — “ 


ri1T623 


ISEtPCT CHCW TIME SOMuMARY BY IMPUTTlir 
THE A'’PROi’RlATE/1'lIi.SiOH COPE 


MISSION PHASE ID 



''xCODE MlSSlOtli/ CODE MISSION 
Tn ALT CF 8^ 13 OFT 1 

?. AI T Cr R 14 OFT 2 

TIME SUMMARY ” 


TIME SUMMARY 


ALT CF 9 
EXERCISES 
LAUNCH 
ORBITAL 
RENDEZ 
DEORB/ENT 
TOTAL 


ALT CF 9 


-PRIME CREW • 

exercises 

HAW 

ARB 

BEN 

L LAUNCH 
ORBITAL 

0/40 

0/40 


RENDEZ 

4/30 

4/30 

4/30 




-BACKUP CREW- 
MCG HAN 


CDS:?: MISSION 
2S 
?0 

FHTG23 

TOTAL 

1/ZO 


\FHT623 

TO^AL 


COW-I 

2/45'*^—=' 

— 

1/45 

ECS 

EPS 

HECH 

TOTAL 

2/45 


2/45 




CREWMEN IDENTIFICATION 


CUMMULATIVE TIME 


ID CODE (INPUT TO SELECT 
MISSION'S DATA) 


MISSION IDENTIFICATION 


EXERCISES COMPLETED 


FMT624 


SELECT CREW EXERCI-SES COMPLETED BY INPUTTING 
THE APPROPRIATE /II SS ION CODE 


EXERCISE NUMBER 


CODE MISSION 
ALT CF 8' 
2 ALT CF 9 


CODE MISSION 

13 OFT 1 

14 OFT 2 


CODE MISSION 

25 

26 


exercises COMPLETED 


FMT624 

ALT CF 9 

— -PRIME 

CREW 

-—BACKUP CREW- — 

EXER 

HAW ARB 

BEN SPA 

LEW MCG HAN PUB 

' 101 
102 
103 
201 

1 1 



301 

1 1 

A. 

1 

• 


■^CREWMEN IDENTIFICATION 


NUMBER OF TIMES 
EXERCISE COMPLETED 




I 

I 


1 
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FIGURE A12 


m> li nNCKrU TRAINING StATIiS CAPAUJ i ITV FORMA T; Fm‘031 ^ 

nir: lIoNCFuv.' Tfi/aNiNG status capability proviufs a recopt) or i\ii nonchlu iiiimn) 

SHTILATOit UTIU/ATION SIAUTING WITH THE MOST RECENT EXERCISE AND PROarU/.SING IN 
CUHONOEOGICAI ORDER BACK IN TIME. 


smULA’H fl {»H RATIOrR 


PPP OPEUAIIONS 


REMARi:;^ 


INITIALI'/E SIXULATOR 


SPiULAtOR TO RUN KODE 


TL'flMINATE SUiUlATOR 
JONS 


INITIALIZE PPP 

I,DISPLAY«E/,,1 

I.RUN 

MONITOR APPROPRIATE DISPLAYS 
I,EKORT 

I,DISfLAY«7,n 

1,DISPLAY=7,2,1 

I, DISPLAY-6, 3,1 


M 

I .TERJ'IINATE 


Oil APPRCPRIATE DISKAY 
PPP 10 RUN KODE 


TERMINATE PP? REAL.-TIKE 
OPERATIONS 
INPUT IRA I NINO DATA 
COMPLETE REQUIRED POST-RUN 
DATA 

OBSERVE: LATEST TRAINING 

input and any previous 

DAiTA 

ADVANCE DISPLAY TO OTJiEPv 
PAST RUN DATA 
END PPP OPiISA; JONS 
OBTAIN liARIE* ’Y OUTPUT 
FOR DOCUKENIAiTtiN 


DATF OF RUN 


1 CHRONOLOGICAL HISTORY 

ACTUAL 

RCASE0D2J 

iOCICRLEP; 

■AMIJDA BATCH 11/18/75 FHT631- 1 

DATE 

CRELT 

JEN 

EXERCISE DESCRIPTION 

TIME 

n/ie/75 

VOS 

C 

142 ENTRY RANGE CONTROL 

0/24 

11/18/75 

Koa 

P 

142 ENTRY RANGE CONTROL 

0/24 

11/18/75 

RHT 

C 

200 ASCENT MANUAL TECH 

1/14 

11/13/75 

GPC 

p 

200 ASCENT MANUAL TECH 

1/14 

,'11/18/75 

REE 

c 

200 ASCENT MANUAL TECH 

1/20 

11/18/75 

JRL 

p 

200 ASCENT MANUAL TECH 

1/20' 

11/13/75 

REE 

c 

42 **N0 DESCRIPTION AVAIL 1/27 

n/13/75 

RHT 

p 

42 ^-^NO DESCRIPTION AVAIL 1/27 

10/30/75 

JRL 

c 

250 ASCENT RTLS ABORT 

1/35 

HV2<l/75 

KU3 

c 

250 ASCENT RTLS ABORT 

1/30 

10/24/75 

RHT 

p 

260 ASCENT RTLS ABORT 

1/30 

10/24/75 

RHT 

F 

250 ASCENT RTLS ABORT 

1/24 

10/24/75 

GPC 

P 

200 ASCENT RTLS ABOKI 

1/24 

/ 

. * 

I 

• J 




SIMULATION RUN TIME 


CREWMEN ID CODE' 


CREW POSITION 
DURING EXERCISE 


EXERCISE NUMBER 
AND TITLE 


ORIGINaIj' PAGPI iQ 
OF POOR QUAUTyf 




UALl'Ui 


UiJ HU. \l 

PAGE A-17 


FIGURE A13 



PPP SYSTEM UTILr/ATIOil CAPABILITY 

FORMAT; FMT041 

.K. 

1 , 
>“ iu 
at •-< 
» i; r«' 
r'tJ 
:*ito 

; JUJ 
V) f j 

THE SYSTEM UTILIZATION CAPABILITY PLOVIUES A RECORD OF THE TOIAL CREW AHU 
NQNCRLW RELATED UTILIZATION OF THE SIMULATOR/PPP SYSTEM. 


siMULAijR mmiwns 

PPP OPLRAiiONS 

HIM :*HS 

y -i 

Ik 

UJ 

a. 

o 

n. 

£1, 

a. 

Cti 

o 

*5 

..j 

:."3 


INITIAUZE ftp 
I,DISPLAVa6,4,l 
I .TERMINATE 

REQ‘JIP.E HHTIAUZATIC;; ONLY 
MONITOR UTILIZATION DATA 

END PPP Or'LFATION'S 

OBTAIN HARDCOPY OUTPUT 
TOR DOCUMENTATION 

••4 

in 




•o: 

o 

►-< 

a. 

>- 

(- 


. 



LlJ 

l~ 

o 

o 

ra 

••-Tr- 

< 

>~ 

< 

cx. 

to 

.—I 

Ci 

lU 

,-J 

a") 

»*■( 

gC 

<5 


1 SYSTEM UTILIZATION SUMMARY 


ACTUAL 

RCASEOOZNOOICRLBPAAMIOOA BATCH 11/18/75 FMT641 

CREW RELATED UTILIZATION 

7/35/37 


NON-CREW RELATED UTILIZATION 

3/09/49 


TOTAL SYSTEM UTILIZATION 

10/46/26 

- - 


^UTILIZATION TIME 
' IN HR/MIN/SEC 


UTILIZATION CATEGORIES 
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H'P DISPLAY PJ-uniSmilCTION C.APABILITY 

FuRNAi ; H'lXX.x 

{ ) 

»• * 
1 

CX-, 
U< * ^ 

r ' t > 

Z . 

: i*i 

im DISPLAY kiXUNSlUUCTION CAPAHIUTY AI.IOUS THI, USUi» DimiNG A SIKUIAIION SXU) 

OP POGT-PUN, TO UJGiTAY PAST TIME RUN DA'IA UN TIE APPROlTaA'U PHOGHjURf S, PtP'ORM- 
ANGf , OR EVA1.UATI0N DISPLAYS. AUTiANUMl IUC rORnAi’S ARE Rl 00N5TRULTED A'l m l 
RIPI AT Tllif; AND CRAi jSICAL f'ORMATS ALU RIXOLTSTRUCTf lJ f’RDM TILE la'fT.'AT TIML TO ;NE 
CURRLTLT OR END 01 L-'N TIM1-. 

Slf'ULATUR OPLImiJONS 

" ]>PP {-mFRATIONS 

KFH/,.:kS 

i/) 

f 

Itin iALIZE SIMULA! MR 

INITIALiZfc f'rP 

- 

K sc^ 
1 M 

I,l)ISPlAY^2/i,l 
I ,KUU 

pp? TO RUN MULE 

UJ 

rv 

c:> 

SIMULATOR TO RUN MODE 

simulator to hold mode 

HCNITOR PROCEDURES 
1,REPEAT=GET, 0/0/0 

MONITOR PAST TIME PATA 

a. 

tx. 

I, DISPLAY- 5,6,1 

PP.OCF.:;-l'P.FS AT GET 0/3/0 
PERriRMANCE AT PET 0/3/0 

cu 


T,GRAPH*-4,1 ,0 

f 1 0/ rf’/w 

o 


I,01SPLAY«2,4,1 

10 SIMULATILN r,\? TIM- 
PROCEDURES AT TEs C/0/3 

J 

SIMULATOR TO RUN MODE 

HOfjIT“.R CURRENT TIME DATA 

Ty 


I.ENDRT 

TERMINATE FrF REAL-TIME 


SIMULATOR MAY 

OPERATIONS 

U) 

1) PF.CGRESS WITH 

I, REPEAT=GET, 0/15/0 

HGNITCR PAST TIME DATA 

..J 

TRAINING SESSION 

PROCEDURES AT GET G/15/Q 

t 1 

2) TERMINATE TRA\ININ6 

I,DI5PLAY=5,6,1 

performance at get 0/15/0 


SESSION 

l.GRA-tPH^A.UO 

GRAPHICAL FRCM G/15/0 

Cl* 

3) TERMINATE THIS RUN 

TO END CF RUN TIME 


RECONFIGURE FOR NEXT 

I,DISPLA^Y»6,^,^ 

TRAINING SCRIPT AT 


RUN 

I JERMilUATE 

GET 0/15/0 
END PPP OFERATIC.NS 



lAj 

1“ 

rj 

j 

>• 

't 

V t 

V £ 

Cl 

lU 
, I 

lU 

_ J 
>•■£ 


FKCilZE KEY 

SH Sl! .'llATIO:i DA FA 

ROQaLoaut: 30 ?,coc 3 f'ooo i ooo 


ACTUAL 
RU:i 09/19/75 FHT2^1 


ELArStO 

TIME 

0/00/43 

0 / 01/10 

0/01/15 

0/01 /ro 

0/01/30 

0/01/31 

0/01/40 

0/01/41 

0/01/15 

0/01/54 

o/n/S5 

0/01/09 

0/03/10 


MALF 
I DOIT 


C/W ALERT, CRT DISPLAY ADO 

SH/CO-.ni’P^WyiiE PUL 

5M ALERTfLT-O-'I - 

CA13I!I TEMP CO;iT-OFF L2 

CABlfl FAR l-O’l LI 

C/W CBN FLOW LT-OfI 

DISPLAY 0701 E CEL 

20701 -L 

DISPLAY 0711 E C2R 

2071 1-P. 

KEYBOARD SEL-LEFT C2 

DISPLAY 0721 E C2L 

20721-C 

ACK C2L^ 

SM. ALERT LT-OFF 


PCRfOT! ! ' ’/ 'ETERS 1 
PXASFOiij.. uKIitT/AMlJOA 
0/13/:-. 

TIME ::09.95 
CR R/V.SE 565103. 

Ci'i R/vi'.CE 2627704. 

RAMGE CC2. 

QDOT 51. 

HD-3T -103. 

REL V£L 1312A. 

6 LOAD 1 . 

5 X-AXIS 0. 
GZ-AXIS-1. 

HDCT cm: ED -125. 

ICOF.O 0 
bank 57.32 
AN3 C" AIT 79. 

LATiu>:<E a. 

LONsnr:: i . 


THRU 32 actual 

RUN 11/07/ 7 5 FIIT'CI 

LOCLZR EF.R 0. 

GLDSLP CPR 0. 

ELV DEFLCT Q. 

F DEFLCT 0. 

ALTITUOL 171750. 

BANK CMDED 12. 

11 . 


B 


MACH .’X 
. AZl 0. 
ELI 0. 
AZ2 0. 
EL2 0. 
'* AZ3 0. 
ELS 0.* 
TtlETADOl 0. 
PHIIOT 0. 
PS 1 03' C>, 


ACTUAI 

n/07/75 mi'441 
C>V.‘ 


LniRY FLIfiiil FiLASE 
RCASL003N-3U1 CKIDPAAMI JUA HOI i 

OtT 0/15/20 

PARAMETER CRITERION ACTUAL DEVIATIONS 
ATT. AT .05G 

ALPHA 30.+/-3. 29. 

OANfC 0.+/-3. 0. 

SIOESLIP 0.+/-Z. 0. 

IM G-L0,‘\0 <2. 13. 11. ■ 

MAX QDOT <100. 96. 

MAX KLADING 0.+/-20. -7. 104. 

MAX TEMP <2300. 

K/vN6f fiMILES +300. +370. 5C2. 

MAX HDOT -700. ^200. -60$. 108, 

I AX EL lING M 0.+/-1000. 

MwAX TANK ANG 0.+/-120. -107, 71. 


84 . 
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FIGURE A 1 B 




V) 


. • 
( 

UJ 

o- 

n. 

n: 

»■ jt 

I • 

••r 

. j 
. } 

in 


•X 


cx. 


Pl'P CUi INERTniN CAFARIUTY 


M. a.rir»»rwiM«:w'- 


f ■jjrt >- r’ lw t raj ju ' WMj'. g.t^tTa; 


nil CIK IIlAUn iON CAPABILITY ALUOl^ IHL USER TO AU iUMAi iCALl Y RLCOl;?* TIHLL , PUR- 
riG smUlATiON REAL-UME, ASSOCIA-hO l.'ITIl CimiCAL PHAMS, Pf’ORLR: /RLAS, OR 
l.fSlf’AfHf DlSCIit^SION AREAS. THE Rt CORDED THRS ARE AVAIlAnU. DURING SIl'ULATIDH 
HO! US AND PA M-RUN TO PACILITATL DATA RECQ.'R.TRHC.TiON. 


t,mt*iAD>R opiLATionr 


UUTIALIZE SIKULATOfl 


SIMULATOR 10 P.UK 


SirJlATOP. MAY 

1) f P.er-AtSS l.'ITH 
TPAl'UHr, SESSION 

2) TEAYINATE 7R/MKING 
SESSiCf! 

3) TERMINATE THIS RUN 
RECONFIGURE FOR 

• NEXT RUN 


PPP OPERA’IIOI^ 


'INITIAUZE PPP 
l,OISrLAY"-2.4,l 
I, RUN 

HCNITOR PPP DATA 
CUE KEY DEPRESS 
I,DISPLAY=2,4,1 

l.ENORT . 

I, CUE 

1,2 

I,GR/\PH-4,1 ,0 


I , TERMINATE 


. ■mw^rn m- r, • ’ 


'-[imPHS 


oa ArPROPP.IATE DISPLAY 
PI1- TO IUA1.-TIML 

SELECT DESIRED DISPLAYS 
UP TO 30 INPUTS AVAILAW.L 

TERMINATE PPP REAL-TIME ‘ 
OPERATIONS 
DISMAYS cur TAME 
RECONSTRUCTS IA1A AT 
GET 0/1 S (Fnii’41) 

FROM GET 9/ IS TO END OF 
RUN (GPM 410) 


END PPP OPERATIONS 


Ul 

I 


« ) 
O 


I ) 

I . 


i- ( 

j 


I 

. 4 

cx; 


CUE RECORD SMIMARY TAEIE 
ReOCECGCKCOlCOOaPOOOlOOC- BATCH 09/ i 9/ 


SN 

1 -if I 

2 


GET 

/57 
9/15 
• 30/32 
1/OC/CO 
1/05/21 

XXX//X/XX 

mm/a 

xxx/xx/xx 

xxx/xx/xx 


■ 


3 

4 

5 

s 

7 

f? 

•./ 

9 

10 

USAGE - TO RETURN TO A SPECIFIED CUE 
PLACE SFS IN HOLD AND DO CNE OF THE 


SN- GET 
IKXX/XX/XX 

12 XXX/XX/XX 

13 xxx/xx/xx. 

14 XXX/XX/XX 

15 XXX/XX/XX 

16 XXX/XX/XX 

17 XXX/XX/XX 

18 XXX/XX/XX 

19 XXX/XX/XX 

20 XXX/XX/XX 


ACTUAL 
5 CUE , 
SN / GET 
21‘-XXX/XX/XX 
22 XXX/XX/XX 
2,3„XXX/XX/XX 

24 XXX/XX/XX 

25 XXX/XX/XX 

26 XX.X/XX/XX 

27 XXX/XX/XX 

28 XXX/XX/XX 

29 XXX/XX/XX 

30 XXX/XX/XX 


FOLLOWING 

(1) SIEECT ANO KEY IN S’- THIS DISMAY MUST BE UP 

(2) USE REPEATM.H COMMAND 

‘ GET 2/00/00 . 


CUE SEQUENCES NUMBER 


GET TIME AT 
CUE INSERTION 


TUTORIAL INSTRUCTIONS FOR 
RECONSTRUCTION OPERATIONS 








GET TIME OF CUE 

display access 


OP pS,t“ ^agb-o 
POOR QHAUT5J 
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FltitlKC A16 


( } 
n 

u 

ti 

(f' 
C 3 

I • 

; i 


1*1 

. ■/ 
< 4 . 
t»5 

.'•I 


10 PPP OATA TNANofrU CFd’ABILITY 
1-Ji n|5i‘ lU pro DATA TI!AN5rER CAPAOILITY AU.01A*> TH! IPilK 

i m i*p.nui)Ufu:$ DATA storcd on ihl hup and TPANsri.k tih: 
]!l IWl PPP. 




‘vUiDiATbi: 




INITJAU7.E SIMULATOR 
SIMULATOR TO RUN MODE 

TERMINATE SIMULATION 


*PP O PI PATIAND 

RFQUf.AT "STORE" TARE FROM 6Df» 
fl!:'>OUfiCL 

Stli-’UT TAPE AliO mwm "CRIS" 

SURMIT PROSRAMS "CDPSTRT" AMD 
"GUPIXLC" 

PROCESS DATA PER TUfOHIAt. DISPLAY 
TERHINAvTI, "GOPtXt.C" 

SUBMIT PROGRAM "CWF" 

INITIALISE PPP 
I,D1SPLAY.^2,A,1 
I, RUN 

MONITOR PPP DATA DISPLAY 

I, DlSPLAYs3,3,l 
I, ENDRT 
I, DISPLAY«2,4,1 
I. / 

I, TERMINATE 




I * I u # > 


10 Aa.hfiA mom 

DATA VIA nAarn.nc i/i‘ 


IMRiilY DDaMLNT 

GENIRATES ST.*--. APD C0iG400 
TAPE 

CNA8LCS UMn AilLN OF NEW 
RLFfPUiM im 
GI NLRAUS DIW i ILE 

PERMANENTLY STORES DATA AS 
REFERENCK DATA 
INCLUDL RCFERLNCE SELECTION 

PPP TO RUN 

IF UIFrEROICE EXISTS 03SEP.VE 
FLASHINF MESSAGE OR APPRO- 
PRIATE DISPLAY 


REVIEW REFERENCE OATA 
END PPP OPERATIONS 


U! 


V ' 


f! 


. i 

[i. 

(- . 
r i 

ui 
.,) 
C.1 
♦ 3 
, J 

F r4 

‘C 


.REFERENCE I DENTIFI CATION 






\KI 


O'-IATLFQ 


hitopn Tt*<ALl'Nr‘ ’ 

RFMrRENCR 

RO A S F 0 C ? M C Cl f A’ 1 Rf A A T J ft A R 1 ) t j 

G^/Cf/Vf, F*-'??!! 

C-FT LT 

Qppof.rrf nr. 

PUL 

0/17 

»2n 

pyp rrcT n->T«ni|T 

LA 

H?n 

nvn crt'T pni^fN 

L'* 


H70 

nyp rrnr ‘trr.-OUf 

LA 


H->r 

OYP GCt'T src-i'j 

LA 


FfN 

ci)H» ir 1-''FF 

LI 


W 

crr*-Qrp 

^ 


* u?0 

P^)wr crn-ni 

LI 


M?C 

t.vPAt**; ot*T»wA»; 

Li 


H^r 

nyOfcE n”j_rtFP 

1 1 

' ■ ‘ 

H‘»f; 

Hvttftcp o;:T-A!iTn 

LI 


J3 0R 


11 


REFERENCE 

DATA 


PROCEDURES 


POOR QVAlUYi 




I 


CAf iliT i;»». 17 

mi A»2i 


riGill’f, A17 


* * 3 i*»xjK*»racss;^KC**- 


-r 2 ;r~Kr.aK 3 t r«»« 3 s: i. 4 «»* 5 «» 


m* in finp data TPmr4!n casaaiihy 


•-»ci:‘ 5 JSS 2 *r.s» 3 sr-#;‘ sa«c 


r'vsMnMsx "'t 


« 4 
} ’ 





(/> 

* . 

l.l 

I : 

t>j 

f «. 

«.) 

fU 
I >. 

ji. 

a:' 

0 

l-t 

r.J 

r 1 

4 /) 

r.J 

*.J. 

c.> 

1 «i 

Q. 




sii"ii xTir: >11 ( ATions 




UUnALi::f M!!i)l.AT0a 


siM'itAtoi lO nui nipc 


TPtllltlATE SIMULATION 




m 0:1 f;ATID‘5 




f. 




UiniAU/E ppp 

I, RUN 

1,C0PY'0PP 

co;iFi.r.Tr rxn-ust 
1,C0PY--0DP 

I.ENURT 

I.ILTIUNaIE 

supMrr"fUTn'‘ 

TRANSFEti TARE TO GDP 
PERSONNEL 

CALL Up DATA ON 00? SY^TCfj 


' ,5 


CR AHTf*! PIAft; OISPI AY 
ppp TO PUN 

ICENriPUT ST/'.T cr data to de 

TR-ViffnPD TO GDP 

lOLNiirirs 'r data to de 

TRAfiSm-’u ‘ GDP 

END PPP Cv. . * S 
COPIES DATA lOP; z.^lC TAPE 


REHAININO OPEPAtTlONS PER OOP 
SYSTEM 


—a* 

iiJ 

!_•* 

c5 

o 

f -1 
- *• 

„ j 

a. 

i/) 

1-4 

Cl 

Ul 


ANY PRuCEDURES, DIFFERENCE PROCEDURES » PERFORMANCE, 
PERFORMANCE EVALUATION, OR TRAINING FORMAT DISPLAY 
MAY BE TRAMSFERPXD TO THE GDP SYSTEM. 








I 


It I *<n l«W, i / 

PAGL h»n 


riGiikP Aia 


‘V. . 1 '^ (pr iPAfinff n cArA'm rrY 




• *-: s=-a»ii'ya5arxss - vrm-r 'r«' 


.. rjt ta - - a 


;|:i- 'W;*'. <0 Pi'P tJrYA TIi'JPUIH CAPABILITY ALLOl/S Tliu UCLR TO GLBShAlL AN miHAl 

ifi.., nNiiiN! ri’on svnt 


I 

t « 


i I 
i» 

*- 4 

tt 

n* 

i j 

»i: 

i 

• 1 
ik 

r'» 
I # 

(■n 

. I 
'X 
tj 
>- *< 
£l 


tii 

!; 

cT 

ca 
« j: 


' t 

ti 

ui 

i-r>i 

C ,3 

liJ 

-J 

rn 

< 

> 

< 




r j» ~y ‘ »gji-'g w r # ' . •' ■ i 


^i- iiah;* r-pLLTsiw 


PPP CPFPATICJtih 


svDs r.UH mii rT-q'.'EST TA“r 

OilHU 

SU5.BT TipE A(JO Pf^OSi^AB 'TfkCu?}'’ 

ItirnALl?E PPP U5i;i3 SIt5ULAT%*i 
P.EAI.-TIKS OPTIOfl 
I,DISPI.AY’*2,?,1 

I.Rvff 

co;;ri.(iff data run 

IjENORT 

jfipUT F.FQ’!r;i r for linepriiiter 

A‘fi) HACiNriiC lAPt IWlIiCOpY 
I, TERMINATE 


GENrHATlS STANDARO CUCGTGO 
TAl’E 


PPP TO RUN HOi)E 


PROVIDES DATA fON ANAPYSIS AND 
IfUTIYiL rPOCEOURrS [IHPLINE 
END PPP OPERATIONS 


SUMMARY PROCrnURPS TlMEEINE ACTUAL 

ROOOEOO'iNOinCOOOPOCOICJOO B/JCH 05/04/7G mlPHl 


GET L STDN 
70/1 Q * HAW 


'•■1 SSI OH TIME- 



EVENT 

ENTRY INTEREACE 
.05G- 


EQUILBH GLIDE PHASE 


MISSION Evt irr data 


STATION COVERAGE 


DAYLIGHT/DARKMESS 
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PIGUIU: AID 


n \m\ 10!N’IAY UNIT 


i-^1' ILinflT DI5PIAY UNIT ALLONO Tlii, llGOIl TO KONITON IH* SlKjlATON CJ'^N I>TATIUN 
S OV:ll U;l UlM tAY ACT IViTICS. * 






pr 


Kim;,! izi: smuLATOii 

SIMHIATOR TO RUn HOOK 
lOni R Till: FOLl.G'.iKiG: 
liFT C/S ilYBOAFD 
DISPLAY 701 tinLR 

RIGHT C/S KLYBOARD 
DISPLAY 711 ENTLR 


TERMINATE SIMULATION 


IliniALlZE PPP 
I, RUN 


PPP ROTARY -LEFT CRT 


PPP ROTARY-RIGHT CRT 
IjEHURT 
I JEPAimATE 


PPP TO RUN MODE 


MONITOR C/S DI5Pl,AY 701 


MONiv :/c Disr AY 711 
END PPP OPER/JIONS 


ANY FLIGHT CRT DISPLAY ACTIVE IN 
THE SIMULATOR IS AVAILABI F Off THf 
PPP FLIGHT DISPLAY UNIT. 




